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*)l3^ ^S^^^l ^ ^J-^ 1 ^ 1 ^ {Apparatus and method for generating checksum} 
£ 2^ 313^ ^^l^ Ir-^E, 

5E. 3^ 32 «1H ^^7l» A>-g-^ ^-f^ ^^jo] ^-4 l^E, 

£ 4^ 64 ^^7l» A>-g-*r ^-f^ *H3/9 49 3 ^M] 

£ 5a^ TCP 5.^1 

£ 5b^ 

^M^r ^15.^01 ^AlSl^^* Sj-^Kr^ A}-g-S|^ 313^ ^*Kr ^ 

<9> *I13^£| ^^7>7> tilH^^ ^ ^ ti]B7> JE^^l* ^7>7> S-^] 

^ ^ ^4^4) xfl^ tilH ^# 4^ 3M^. ^ ^Hd^HH 31 3^3 °1 4^7} 

7> il^ SHaL^^r <a^l^, oflei&ol T^ol^7> ^^*Vr4. olE^ 
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TCPCTransmission Control Protocol)^ UDP(User Datagram Protocol) -f-^l^l^ H-^l^i *ll 
<io> 3l-tf*Kr HSlf *lHEm ^l^^cil 7>^- e 

[it^o] 0^377} 71^^ 4^] 

<11> ^^H, °1^317> ^ 7l#3 3l=L^ ^SHr^ 32 H]H o] 

^ ^ #^*Rr ! ^ ^"71 *\)3.^ >£^Hr ^^fS SL^Kf 

<13> ^-7] ^Wfe (32 «1H + ^ x 16 «1H) 3He|^- <^*>o> *r*i*Kr 

<i4> ^-7] <gs^ tflojE^ ^ Til^m (32 HlB + ^^xl6 W]H) 

^^7]; ^ ^>7l ^^71^1^ 7fl^#^E| ^M^Kr 7flE| ^7l» iE^Kr ^ °) *}#^ 
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<15> #71 ^Jf^r #7} ^ ^o]}*\ 7flEl» 16 «1H 

^ ^#^1 ^"i- Tfl^Kr 31^! ^"71 7\m& #71 711 Si « C^Rr *lll^ 

71; #71 ^1U^^7H>1 ^Stb ^-sf n ^Stt ^Kr ^12^^71; ^ # 

71 ^112^^71^1 ^ ^^Ml 1^ ^» #^*Kr SL^r ^1^» 3^*Kr 

<16> ^ i^t^o) tj.g. £.o>6{| T4sTg ; #7l 7l^^ (a) ^H^lS* 

% ttfl^i 3Hb]«- M^f^ #31; (b) #71 ^H^lJi* ^ 711 ^ 

t^Kr #3); ^ (c) ^71 ^ 711 e]^ "t* ^"M *)l=l^ iJrAS iE^- 

<i7> #71 (a) #7fc (32 wlH + ^ x 16 *1B) ^H^-i- <g^%<>> ^0>} 

<is> #71 (b) (bl) f-^r (32 tilH + ^xl6 c^Rr 

#31; ^ (b2) #7l (bl) #7iHH 711 el #^1^ ^-^m i^Rr 3<>1 

<i9> ^-71 ( C ) ^T^m (cl) ^-71 ^^HH ?flej» Xl^tb 16 «1I iRr^ 
n 7ll#&Rr ^1; ( C 2) #71 (cl) #74HH 7fl#^ ^4 # 7 1 7fl^» ci^-fe # 

31; (c3) #7l ( C 2) Tt^tt W zl 711 el # ^1 t^Rr #31; ^ 

(c4) #71 (c3)sl ^ ^^1 1^ iL^S #^«Rr #3l# S^Rr ^°1 «>^W. 

<20> £ l£tgcq t}S- ^-0>ofl 4H^, #7l 7l#^ ^"71 ^^BloflAi 

*1 71 7l 71^-tb 3^3. ^ 7}^^)6\) 
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<22> 5= l-£r *fl3/S3: ^*Kr -M^^>7l ^ 3^3 °1 4 . 

<23> o)1o]b] 0001 f203 f4f5 f6f7«*fl tfl-$ *H5L<g-fc fl-gfl 16 «1H ^ 

IM. ^, 0001+f303+f4f5+f6f7* XKi^. ^l^-(Suml)^: 2ddf07> ^tj-. 16 «1B 

^^7l» A>-g-^>^7l xcfl^-ofl 7fl^(carry)^ 27> ^t}. o]^^ ? fl^t 16 «1H $^71 

d]) t\-X\ ^ i%*$-jr i5}T& 2 + ddfO = ddf2 7} €4. final valued 1 

£\ iHKl's complement)* 220d7V £|31 o^o] Sfla/Sol ^cf. 

«*H tfl«fl RFC1071 Jitf #4*1 7l^£H 5^. 

<24> £ 2^ ^3 afla/g ^##*13 Ir^E^t]-. 

<25> xfla.^ ^#*lxr ^^^-(210), *)H^(220) ^ €*^-(230)* -^Wl^cf. ^Jf(210) 

31 B] # 32 wlH SEfe 64 wlH i&flS. <a^%^t}. ^ °H V ^ w lH ^ 

^ ^ $^(210)fe 32 «1B ^^7], 64 «1H ^7]7> € ^ SU^l, ZL °l#i>-3. 

80 w]H, 96 «1H 5E^ 128 «1H ^7l7> =^JE &t}-. tcj-e^ ^^S)^ ^H^l* 16 

«1H ntfls. c]^. *lH^(220)^r <^ 7fl^, ^ ^ol^^.* 

«a^^> ZL ^0^3. cilo]B]* ^Al^ *fl3/g-i- ^l^>7l $1«H $^(210)^ ^ 
1&Jf (230)51 4^>H^- *H<H4Ul* 9^^(210)^ €$HK230)fe 3^(210)^ 

b| *gK& tflolBl* 16 wins. id^-SH ^na^st-i: 

<26> o]« 2, ^ -g^^MS $^(210)fe ^ ^H^* ^1H^-(220)S^-B^ *IH# 

JL# ^Al^f nfl^l °1 *fl 1 f7fl^ ^ 
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^ *1 #*>ul 9X^7} no}^ ^o]^ s.^ ^^St^Rr ^H^lS« *)H ^(220)5.^3 
*>^, Jf^-g- ^^(230)S. ^^(230)^ 16 «1H ^rflS ^ 

3"3" ^-2. °1 ifc-i- 7fl3^ 4*1 Tll^H^a 13 iL¥» #I*H M« 

rf. ^, (210)7> 32 WlB ^-g- ^*8*M ^S^l 32 HlE^ ^ 16 

^ 16 HlB ^ 7113^* cl^Jl, (210)7> 64 «lH ^-fc ^3*}^ 

64 tilH^ 16 wlH, ^ 16 tilH, 16 ^B, a^HH 16 «1H ^ 7113^* 

<27> £ 3 ^ 32 WIS ^^7lf A>-g-i& ^4-^ 313^ A^^o} ^J-Afl ^.s-^olc]-. 

<28> ^^^-(210)^ 32 W]H ^^71(305)5^ 7fl3 ^7l (310)« ^^1^ ^ <y 13 t-lH3^ 

^•■ir ^^>^. ^flsq^l ^ Tfl^tM-. ^&Jf(230)^r £-3^- Til ^f( 3 15), ^1^^71(320), 
^12^^71(325) ^ iL^r 3I4HH330)# ^lt4, $3^- 7^1^(315)^ 32 «1B 3H3» # 
^ 16 wl H, ^ 16 HlHS. 33" ^-¥31, 16 wlH^ ^ ^1^4. °1^7ll 7^ 

€ ^ 7j)3 ^3 (310)5.^3 711 3 ^ ^11^^71(320)^1^ 33 ^fl^. 

^12^^71(325)^ ^11^-^71 (320)^11^ #^ 7113* 33 3*11 3^ 16tilS^-ir 

3. iL^r 7fl-iPf(330)¥ #^ 16 3H^1 13 Ji¥» #|*}3 

<29> 5= 4 ^ 64 tils ^^7l» 3-&-1LV ^-f3 ^13.^ ^^^1^1 ^Ml 

<so> -^^w.(2io)^ 64 wis ^3(405)3- 7113 ^3(410)» ¥W3 33 3M33 

^ ^Aj-^zL 71133 ^ 7)1^3. ^¥(230)^ £-3^ 711^(415), ^1^3(420), 
^112^^71(425) ^ ^ 741^(430)* ^"3^- 741^(415)^ 64 3H £-1133« 16 

3H 47113 16 tilH^S. M-t-^L 3¥33 16 3B$:3 % v ^r ^l^Tr^Tr^ . 333 ¥^J2. 

^ 32 «1H ^3» 3--§-*>$!^: *fl3 ^3-3. 
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<3i> *|) 3/8^1 tfl^ IP, TCP, UDP ^^tb ^SSfSl ^aHje AV-g-^ 

^ ^i^M- TCP^l ^el ^ 7)1 ^bS: £ 5a 5. 5b» ^-^>^ olfrHH ^o] 

<32> £ 5a^r TCP JE^t}. 

<33> TCP ^ln^iH^ TCP ^]cK510)<2}- TCP 5)1^^^(520)3. 5M. TCP ^ (510)^1 

n}3.^ €^7> q^*) =l 31#^H wi^^o) tb4. tcp^i^i ^la.^* ^i^}7i $n 

<34> £ 5b^ $\^\ S.^-^ ^ltt JE^t}. 

<35> o^aHIc]^ IP IP ^L, 4^ , ^ ^ TCP ^ ^13. 

£l*Hl^ ^*fl3. a>^-£|^ 6>^t^ TCP 4313 ^2^* 31^Krt-11 

^>-§-€^. eflclE^ ^o]7> 16 tifl^7> 3HE^ ^ofl 0^: sfl^W. °H TCP 

*)}3-^ IS. *P4. ^£)al 16 w]H ^ t 2 "^ ^tt ^ 1^1 ^1 

3.^ ^g^l ^xr^. =^l^h8r TCP ^ln^H* ^Itt ^ IP 3lcHH IP =r^M ^^M" 

tcp ^ii i3i » ^^-o.^ ^3.^^- n^^. 

<36> s. 6^r *)l£l^ ^#^3 #S^>Holrl-. 

<37> cflolBll: uj-if-^l ^Jl 32 «1h 3£fe 64 «1H ZLtflS. ^tb^l- 

(S610). ol Ttfl ^-a>a1 7H^^ ^S. clW. =r ^tflit-ir JL^^H 

7fl Si ^3 10 ^^rf. <g§^ c-flolBl^l ^ol^s. s = ^^-7].= ^is} 
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<*|(S620), S.^ t^V« ixfl^l ^1^>JL 5L?f- $Z<LT$ o) ^ 16 $ 

*tt^(S630) . =lb\5L 1^ iL^# #}^H ^^*j-c|.(s640). 

<38> o^ig 31 0^7} 32 WlH^l ^-M 16 wlH^^-S. ^^Kr ^31 (S630)« # ^ >$M|*1 

^o]n>3. = ^-a>^ ^-o. suml ol^Jl -Sfj-JT. o] tifl Aj^^ 7^0] ^ 

carryl^ls-"l-3l tempi = (suml^l 16 *1H MSB) + (suml^l 16 tilS. LSB) + carryl^l 

templ^ ^fl^# carry2B->ZL , temp2 = (tempi) + (carry2)5. Tll^ &<>1 16 
w]e^o] ^4. ^ 64 WIS. T^th}^, sural* 16 ^ S 14^ 47fl£] 16 «1H 

^Bl* cjSH tempi* <$Wul, 7 ^°) temp2* ^]^}^. 

^€ ^ 9X^. ^-71 HJLrL^ ^^7> §1* ^ 5te ^^^fl^l (computer 

readable media)^! ^I^jI, gi^^ji ^ *)la^ -M^-fir ^ 

th}. ^^.7-1^11^^ 7>7i 71^-^^n, % 7)^^}, ^ ?neH ^hm. iW. 

<40> ^^*V ti>^- ^o] ^ ^6fl rt(-stf| ) t)lolE-l# uPf*] #,£0.3.^ *1}EL^ Tfl^HrS. 

♦ *r ^, ASIC^-S. n)3.^ ^#*1» ASIC^H 

ej ^Bfls. afl^^fe 32 tilH 64 «1B ^^7l# >M~g-3H 31 ^Hr^* 1MJ-*1?1 *fl3/}i ^ 
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3]oiEi!- -f-^H ^-71 ^iH^ls* =l ^ t^§fe ; ^ 

^-71 *)ia^ Ut^-s. €3!:*>fe- €3Hf# i^Rr ?A-ir §Kr *ll 

a^ 

[^^J- 2] 

^-71 *ila^ 16 «1B t°J ^^.s *ila^ 

3] 
4] 
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6] 

^5%H] ^M^i , #7] ifiSHffe 
7) 

<ysj<a cllolE-l^ ^ ^aVs-}^ (32 tilH + 3^x16 3^71; ^ 

8] 

^-71 7fl#^ #71 7flem ^*Rr ^111^^71; 
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#7] *\]l^7)d\]X\ igHJ^ ^ ~L t^-A] I^Hr ^112^^71; ^ 

9] 

( a ) ^H^ls* <y^€ 31*13* ^1; 

(b) #7i ^ #^Kr #31; ^ 

(c) #7l ^ 7flsl5] xj\3.<$ #?fl* 5.^Kr ^ 
10] 

^19%M1 sa^i, 

#7l n)EL^ 16 HlH ?ASr SRr *fla-g 

11] 

12] 

n]9*M sa^H. ^7] (a) &n$= 

(32 WlH + ^ x 16 tilS) 3Mb)* <^^> 9t^* ^*8«Hr ^^-S 
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[$^8" 13] 

^19*^1 9X°1*\, ^7) (c) #3l^r 

#7l ^4^. ^-4 q^a-i-ufl, >t* 16 win q-^^, ^ 

[^T 1 * 14] 

*iii3%hi sa°i>i , -^-7i (c) 

-*7l a^^<M ?fle|7> ^Mtb ^-M^r 7flsl« 7fl£|i& t3]§H 
[^U- 15] 

&<*H, -*7l (c) #7fl^ 
s&7) a^SHl 1^ #1*H 16 w]H ^3.^ AS t^Kr ^ 

16] 

^19%H SM*!, <#7] (b) ^r^m 

(bl) ell °1 ^ (32 HlH + ^xl6 c^Vfe 3:7)1; ^ 

(b2) ^-7i (bi) n^vw %r#*te= #31* 33* f^^S 

17] 

^9%H1 #7] (c) ^r^m 
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( C 2) #7] (cl) Tfl-iM W ^-71 t^Ri- #31; 

(c3) #7) ( C 2) #74HH ^Stb ^4 ^ ?ti^* ^1 #^1; ^ 

(c4) #7l (c3)^l ^ ^4^1 1^1 ^» 3*H #^Kr SE^Kr ^ 

18] 

(a) i^^l *(1<H41Jl« nfl^l ^H^l* ^is}±= #7fl; 

(b) M ?fle]S l^Kr #31; ^ 

(c) ^-71 ^ 7B^^1 ^ ^t^-S #31* 5L%*Kr ^ 

3\}EL^ ^^^^ ^^i^^i €*3^l7l7l $)*v Hsn^l; 71^-tt ^B^H gi^- 
^ ^ 71^-nfl^l. 
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[E. 1] 



Byte 1/1: 


0001 


Byte 2/3: 


f203 


Byte 4/5: 


f4f5 


Byte 6/7: 


f6f7 


Sum1: 


2 d d f o 

T \ 


Sum2: 


Carry + Sum1 


Final: 


ddf2 


checksum: 


220d 



[£L 2] 



220 



C1|0|E1. 





5! 
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[S. 5a] 



0 3 
i i i i 


4 910 15 
» ■ i i iii i i i i i 


1«l . . . 


....... i 31 


IS 






SOURCE PORT 


DESTINATION PORT 












SEQUENCE NUMBER 






*1£J 




ACKNOWLEDGMENT NUMBER 




DATA 








OFFSET 


RESERVED 


CONTROL FLAG 


WINDOW 








E£je| 


CHECKSUM 


URGENT POINTER 








UBS 




OPTIONS 




PADDING 










DATA 





510 
/ 

TCP 
813 



520 
/ 

TCP 



IS. 5b] 



15a 



51 B| = 



^CjAr IP ^ 



TCP nH^! go| 
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( a| gj ) 



S610 



■S620 



(IE) 



•S630 



•S640 
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